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1
SCANNING LENS AND OPTICAL SCANNER

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims priority from Japanese Patent
Application No. 2012-268001 filed on Dec. 7, 2012, the dis-
closure of which 1s incorporated herein by reference 1n 1ts
entirety.

TECHNICAL FIELD

The present invention relates to a scanning lens molded of
resin and an optical scanner including this scanming lens.

BACKGROUND ART

As a scanming lens molded of resin and used, for example,
in an optical scanner of a laser printer, there 1s known a
scanning lens which includes a lens portion having an elon-
gate shape extending 1n a main scanning direction, and flange
portions provided at both longitudinal ends of the lens por-
tion.

In order to keep the strength of the flange portions, the
flange portions may be configured to protrude 1n the optical
axis direction of the scanning lens beyond the edge of the lens
portion to increase the thickness 1n the optical axis direction.
With this configuration, a recess portion 1s formed around an
interface between the lens portion and each flange portion,
and the cross-sectional area of the scanning lens becomes
relatively smaller at this recess portion. This disadvanta-
geously causes the liquidity of resin to be decreased around
the interface when the resin 1s injected into a mold for the
scanning lens, resulting 1n possible reduction 1n the moldabil-
ty.

In view of the above, 1t would be desirable to improve the
moldability of a scanning lens molded of resin.

SUMMARY OF THE INVENTION

According to one aspect of the present invention, there 1s
provided a scanning lens molded of resin, which comprises: a
lens portion having an elongate shape extending 1n a main
scanning direction and having first and second longitudinal
ends located opposite to and away from each other in the main
scanning direction; and a tlange portion extending outward 1n
the main scanning direction from the first longitudinal end of
the lens portion. The scanning lens has first and second sides
located opposite to and away from each other in a sub-scan-
ning direction, and a {irst protrusion 1s provided on the first
side to protrude outward 1n the sub-scanning direction. The
flange portion protrudes farther beyond the first longitudinal
end 1n an optical axis direction of the lens portion. As viewed
from the sub-scanning direction, the first protrusion is located
at a position overlapping an interface between the lens portion
and the flange portion.

According to another aspect of the present invention, there
1s provided an optical scanner which comprises: a light source
configured to emit light; a light deflector configured to detlect
light from the light source; the aforementioned scanning lens
having a first protrusion; and the frame. In this optical scan-
ner, the frame i1ncludes a contacting portion configured to

contact the first positioning portion.

BRIEF DESCRIPTION OF THE DRAWINGS

To better understand the claimed invention, and to show
how the same may be carried into effect, reference will now
be made, by way of example only, to the accompanying,
drawings, 1n which:
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FIG. 1 1s a perspective view schematically showing an
optical scanner according to one exemplary embodiment of

the present invention;

FIG. 2 1s a perspective view of FIG. 1 with a scanning lens
removed from a frame of the optical scanner;

FIG. 3 shows the scanning lens as viewed from a first
protrusion side;

FIG. 4 1s a sectional view of the scanming lens taken 1n a
plane orthogonal to the sub-scanning direction;

FIG. S shows the scanning lens as viewed from a beam-exit
side of the scanning lens from which a laser beam exits;

FIGS. 6 A and 6B are enlarged views of the scanming lens
showing a longitudinal end remote from a gate portion of the
scanning lens, in which FIG. 6 A 1s a view as viewed from the
first protrusion side, and FI1G. 6B 1s a view as viewed from the
beam-exit side; and

FIGS. 7A and 7B are enlarged views of the scanming lens
showing a longitudinal end closer to the gate portion, in which
FIG. 7A 1s a view as viewed from the first protrusion side, and
FIG. 7B 1s a view as viewed from the beam-exit side.

DESCRIPTION OF EMBODIMENT

A detailed description will be given of an 1illustrative
embodiment of the present ivention with reference to the
accompanying drawings. In the following description, a main
scanning direction indicates a scanning direction along which
a laser beam scans a target surface to be scanned, such as a
surface of a photoconductor drum, and 1s the same as a lon-
gitudinal direction of a scanning lens, whereas a sub-scanning
direction 1s a direction orthogonal to both the main scanning
direction and an optical axis direction of the scanning lens.

A general configuration of an optical scanner, to which a
scanning lens according to the present invention 1s attached,
will be described.

As seen 1n FIG. 1, an optical scanner 1 according to one
embodiment of the present invention mainly includes a semi-
conductor laser 2 as an example of a light source, an aperture
stop 3, a coupling lens 4, a polygon mirror 3 as an example of
a light deflector, a scanning lens 100, and a frame 10 to which
various optical elements such as the scanning lens 100 are
attached. The optical scanner 1 1s configured to convert a laser
beam emitted from the semiconductor laser 2 into a dotted
image and focus 1t on a target surface to be scanned (not
shown) while scanming the target surface with the laser beam.

The semiconductor laser 2 1s a known element for emitting
a laser beam.

The aperture stop 3 1s provided as a wall having an opening,
3A, and the wall 1s provided inside the frame 10. In this
embodiment, the aperture stop 3 1s integral with the frame 10.
The aperture stop 3 1s configured to determine in the main
scanning direction and in the sub-scanning direction the
width of the laser beam emitted from the semiconductor laser
2.

The coupling lens 4 1s configured to convert the laser beam
having passed through the aperture stop 3 1into a ray bundle
substantially parallel to the main scanning direction, and to
focus it 1n the sub-scanning direction on a mirror surface 5A
of the polygon mirror 5.

The polygon mirror 5 includes four mirror surfaces 5A
disposed equidistantly from an axis of rotation 5B. The poly-
gon mirror 5 spins at a constant rotational speed around the
ax1s of rotation 5B and retlects and thus deflect the laser beam
having passed through the coupling lens 4 in the main scan-
ning direction.

The scanning lens 100 allows the laser beam having
deflected by the polygon mirror S to pass therethrough. The
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scanning lens 100 1s configured to convert the laser beam 1nto
a dotted 1mage and focus 1t on the target surface (not shown)
as well as to correct an optical face tangle error of the mirror
surfaces 5A of the polygon mirror 5. The scanning lens 100
has f-theta characteristics such that the laser beam deflected at
a constant angular velocity by the polygon mirror 5 1s con-
verted mto a laser beam that scans the target surface at a
constant linear velocity.

Next, the scanning lens 100 which constitutes a character-
1stic part of the present invention will be described 1n detail.

The scanning lens 100 shown 1n FI1G. 2 1s formed by inject-
ing a molten resin 1into a mold having a cavity corresponding
to the contour of the scanning lens 100, and thereaiter curing,
the molten resin. Although the scanning lens 100 1s formed by
injection molding, the present invention is not limited to this
specific method, and any known methods may be used. As
seen 1 FIG. 3, the scanning lens 100 formed by injection
molding has a parting line PL linearly extending in the main
scanning direction. Further, the scanming lens 100 has two
longitudinal end faces 101, 102 located opposite to and away
from each other in the main scanning direction, and one end
tace 101 has a gate portion G as a gate mark, for example, 1n
the shape of a projection.

As seen 1 FIGS. 2 and 3, the scanning lens 100 mainly
includes a lens portion 110, a pair of flange portions 120, a
pair of rib portions 130, a first protrusion 140, a second
protrusion 130, a third protrusion 160, and a fourth protrusion
170. FIG. 3 shows the scanning lens 100 of FIG. 2 as viewed
from below.

As best seen 1n FIGS. 3 and 4, the lens portion 110 has an
clongate shape extending 1n the main scanning direction, and
includes a lens surface 110A on which the laser beam 1is
incident, and a lens surface 110B from which the laser beam
exits. The lens portion 110 has both longitudinal ends 111,
112 located opposite to and away from each other 1n the main
scanning direction. The thickness of the lens portion 110 1n
the optical axis direction 1s thicker at its center portion than at
its longitudinal ends 111, 112, and 1s gradually reduced with
distance from the center portion to the longitudinal end 111,
112.

The flange portions 120 are provided at both longitudinal
ends 111, 112 of the lens portion 110 such that they extend
longitudinally outward (1in the main scanning direction) from
the longitudinal ends 111, 112 of the lens portion 110, that 1s
a direction away from the center of the lens portion 110.

Of the surfaces of the flange portion 120 located opposite to
and away from each other in the optical axis direction, an
incident-side surface 121 as an incident-side of the laser beam
1s configured as a continuous surface with the lens surface
110A and extends toward the longitudinal end faces 101, 102
of the scanning lens 100. A portion of the incident-side sur-
tace 121 located outside the first protrusion 140 and the third
protrusion 160 1n the main scanning direction 1s formed as a
flat surface orthogonal to the optical axis direction and func-
tions as a second positioning portion. As seen in FIGS. 1 and
2, when the scanning lens 100 1s attached to the frame 10,
second positioning portions are brought 1into contact with a
pair of ribs 13 provided inside the frame 10 so that the scan-
ning lens 100 can be positioned 1n the optical axis direction
with respect to the frame 10.

Returming now to FIGS. 3 and 4, an exit-side surface 122 as
an exit-side of the laser beam 1ncludes a first surface 123 that
1s located at a position shifted from the longitudinal end 111,
112 of the lens portion 110 1n the optical axis direction, and a
second surface 124 configured to connect the first surface 123
to the longitudinal end 111, 112. In other words, each flange
portion 120 protrudes farther beyond the longitudinal end
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111, 112 1n the optical axis direction. Accordingly, a recess
portion 103 having a reduced thickness 1n the optical axis
direction 1s formed in the scanning lens 100 at a position
around an interface B1, B2 between the lens portion 110 and
the flange portion 120. Further, the first surface 123 of the
exit-side surface 122 1s formed as a flat surface orthogonal to
the optical axis direction, whereas the second surface 124 of
the exit-side surface 122 1s formed as a slanted surface
inclined with respect to the optical axis direction.

As seen 1n FIGS. 1 and 2, a pair of ribs 13 are provided at
both ends of the frame 10 at positions corresponding to both
longitudinal end portions of the scanning lens 100. The ribs
13 function as a reference position in the optical axis direction
when attaching the scanning lens 100 to the frame 10. Further,
plate-like resin springs 14 are provided at positions opposite
to the nbs 13. When the scanning lens 100 1s attached to the
frame 10 with the flange portions 120 inserted between the
ribs 13 and the resin springs 14, the first surfaces 123 are
urged by the resin springs 14, so that the scanning lens 100 1s
supported on the frame 10 while the incident-side surfaces
121 are pressed against the ribs 13. According to this embodi-
ment, since the first surfaces 123 are tlat surfaces orthogonal
to the optical axis direction, the resin springs 14 can urge the
flange portions 120 stably toward the ribs 13.

As seen 1 FIGS. 3 and 5, a pair of r1ib portions 130 are
formed at both sides of the lens portion 110 and the flange
portions 120, and extend in the main scanning direction so as
to cover the interfaces B1, B2 between the lens portion 110
and both tlange portions 120; the pair of r1b portions 130 are
located opposite to and away from each other in the sub-
scanning direction. To be more specific, as viewed from the
sub-scanning direction, each rib portion 130 includes a wid-
ened portion 130A which constitutes a center part in the main
scanning direction, narrowing portions 1308 which consti-
tute both side portions in the main scanning direction, and
connecting portions 130C each connecting the widened por-
tion 130A and the narrowing portion 130B.

Each narrowing portion 130B protrudes in the optical axis
direction beyond the bottom of the recess portion 103 (see
FIG. 4) which 1s formed by the lens portion 110 and the flange
portion 120. A third surface 132, which constitutes an exit-
side surface of the narrowing portion 130B from which the
laser beam exits, 1s formed as a surface flush with the first
surface 123 of the flange portion 120.

A projection 133 1s formed on the widened portion 130A of
cach rib portion 130, at 1ts center in the main scanning direc-
tion; the projection 133 sticks out 1n the optical axial direction
from the widened portion 130A. As best seen 1n FIGS. 1 and
2, when the scanming lens 100 1s attached to the frame 10, one
of these projections 133 is engaged 1n a recerving portion 11
of the frame 10, thereby functioning as a positioning portion
for positioning the scanning lens 100 in the main scanning
direction with respect to the frame 10.

As seen1n FIGS. 6B and 7B, and as viewed from the optical
axis direction, an edge line EL defined by the first surface 123
and the second surface 124 of each tlange portion 120 curves
outward 1n the main scanning direction to form an outwardly
protruding curve line as a whole, and 1s connected to inner
edges of the rib portion 130 which are located opposite to and
away from each other 1n the sub-scanning direction. To be
more specific, i this embodiment, the edge line EL mainly
includes a straight portion EL1 located at the center partin the
sub-scanning direction and extending substantially straight
along the sub-scanning direction, and curved portions EL2
extending from both ends of the straight portion ELL1 such that
they curve to be connected to the inner edges of the rib portion

130. In this embodiment, the edge line EL defined by the first




US 9,298,005 B2

S

surface 123 and the second surface 124 1s configured such that
the curved portion thereot has a radius of curvature greater
than that of a corner portion made by normally molding the
scanning lens; for example, the edge line EL 1n this embodi-
ment satisiies L1<L.2, where L1 represents the length of the
straight portion EL1 1n the sub-scanning direction, and 1.2
represents the length of the curved portion EL2 1n the sub-
scanning direction.

The curved shape of the curved portion EL2 1s different
from that of a corner portion 113 formed on the longitudinal
end 111, 112 of the lens portion 110. To be more specific, the
curved portion EL2 curves more gently than the corner por-
tion 113 of the longitudinal end 111, 112 does. Both ends of
the second surface 124 opposing to each other in the sub-
scanning direction are configured to connect the first surface
123 and the longitudinal end 111, 112 such that the curved
shape thereof gradually conforms to that of the corer por-
tions 113 with distance from the curved portions EL.2 toward
the corner portions 113.

As seen 1 FIG. §, the first protrusion 140 and the third
protrusion 160 are configured to protrude outward in the
sub-scanning direction (1.e., in a downward direction 1n the
figure) from a first side of the scanning lens 100 located at one
side 1n the sub-scanning direction (i.e., from a side surface
134 of one rib portion 130). Further, the second protrusion
150 and the fourth protrusion 170 are configured to protrude
outward 1n the sub-scanning direction (1.e., 1n an upward
direction 1n the figure) from a second side of the scanning lens
100, which 1s located opposite to the first side (1.e., from a side
surface 135 of the other rib portion 130).

To be more specific, as seen 1n FIGS. 6A and 6B, the first
protrusion 140 1s located, as viewed from the sub-scanming
direction, at a position overlapping both the interface B2
between the lens portion 110 and the flange portion 120 as
well as the recess portion 103 formed by the lens portion 110
and the flange portion 120. Meanwhile, the second protrusion
150 1s located at a position symmetrical to the first protrusion
140 across the interface B2 and shaped to have a symmetrical
shape with respect to the first protrusion 140.

Further, as seen 1n FIGS. 7A and 7B, the third protrusion
160 1s located, as viewed from the sub-scanning direction, at
a position outward 1n the main scanning direction from the
interface B1 between the lens portion 110 and the flange
portion 120 and adjacent to the intertace B1. Meanwhile, the
fourth protrusion 170 1s located at a position symmetrical to
the third protrusion 160 across the flange portion 120 and
shaped to have a symmetrical shape with respect to the third
protrusion 160.

The first protrusion 140 and the third protrusion 160 are
located symmetrically with respect to a line connecting the
center of the lens surface 110A and the center of the lens
surface 110B, and the second protrusion 150 and the fourth
protrusion 170 are located symmetrical with respect to this
line.

As best seen 1n FIGS. 6 A and 7A, each of the first protru-
sion 140, the second protrusion 150, the third protrusion 160
and the fourth protrusion 170 1s configured to have a substan-
tially triangle shape such that the width thereof 1n the main
scanning direction gradually decreases with distance from the
parting line PL 1n the optical axis direction. With this con-
figuration, when the scanning lens 100 i1s molded and
removed from the mold, these projections 140, 150, 160, 170
provide little resistance and the scanning lens 100 can be
readily removed from the mold. This can improve the pro-
ductivity of the scanning lens 100.

Each of the first protrusion 140, the second protrusion 150,
the third protrusion 160 and the fourth protrusion 170 1s
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configured such that an outer surface thereof located outward
in the sub-scanning direction 1s formed as a surface orthogo-
nal to the sub-scanning direction. The outer surfaces 141, 161
of the first protrusion 140 and the third protrusion 160 are
examples of the first positioning portions. As seen in FIGS. 1
and 2, when the scanning lens 100 1s attached to the frame 10,
these outer surfaces 141, 161 are brought into contact with
corresponding contacting portions 12A provided on a bottom
wall 12 of the frame 10, thereby functioning as positioning
portions for positioning the scanning lens 100 1n the sub-
scanning direction with respect to the frame 10.

With the configuration of the scanning lens 100 described
in this embodiment, the following advantageous effects can
be achieved.

According to this scanning lens 100, since the recess por-
tion 103 1s formed around the interface B2 between the lens
portion 110 and the flange portion 120, the thickness of the
scanning lens 100 in the optical axis direction becomes
smaller at the recess portion 103. However, providing the first
protrusion 140 and the rib portion 130 at a position around the
interface B2 makes it possible to increase the cross-sectional
area of the scanning lens 100 around the interface B2, as
compared to the configuration in which the first protrusion
140 and the rib portion 130 are not provided. In other words,
the scannming lens 100 1s configured to prevent an abrupt
decrease 1n the cross-sectional area around the interface B2
with respect to the cross-sectional area of the flange portion
120. This can improve the liquidity of resin at a position
around the interface B2 when the resin 1s injected into the
mold for the scanning lens 100, thereby resulting 1n improved
moldability of the scanning lens 100.

In particular, according to this embodiment, the second
protrusion 150 1s provided opposite to the first protrusion 140,
and each of the first and second protrusions 140, 150 1is
located at a position overlapping both the interface B2 and the
recess portion 103, so that each of the protrusions 140, 150
becomes longer in the optical axis direction to thereby
increase the cross-sectional area around the interface B2.
Further, the first protrusion 140 and the second protrusion 150
are formed symmetrically in this embodiment, so that the
resin flows substantially uniformly through the position
around the interface B2 at both sides of the scanning lens 100
opposing to each other 1n the sub-scanning direction. There-
fore, the liqudity of resin can be improved at the position
around the interface B2, and thus the moldability of the scan-
ning lens 100 can be improved further.

According to the configuration of the scanming lens 100 1n
which the thickness of the lens portion 110 in the optical axis
direction 1s thicker at its center portion than at its longitudinal
ends, 1t 1s necessary to increase the thickness to some extent
at the longitudinal ends of the lens portion 110 1n order to
keep the liquidity of resin upon molding. However, 1n this
embodiment, since the liquidity of resin can be improved at
the position around the interface B2 (longitudinal end 112), 1t
1s not necessary to increase the thickness at the longitudinal
end 112. In particular, the lens portion 110 according to this
embodiment has the least (smallest) thickness at the longitu-
dinal end 112 thereof. Accordingly, the size of the scanning
lens 100 1n the optical axis direction can be decreased as a
whole.

Further, according to the configuration of the scanning lens
100 in which the gate portion G 1s formed at the longitudinal
end 101 remote from the first protrusion 140, the pressure of
resin to be injected through the gate lowers at a position
around the interface B2 and the resin may not flow smoothly
at this position. However, in this embodiment, the liquidity of
resin can be improved at the position around the mterface B2,
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with the result that the resin can flow smoothly from the
longitudinal end 101 closer to the gate to the other longitudi-
nal end 102.

Further, 1n this embodiment, since the first protrusion 140
formed on the scanning lens 100 at a position around the
interface B2 has the outer surface 141 as a positioning por-
tion, the outer surface 141 can be formed with high accuracy.
This 1s because the cavity becomes narrower 1n the mold at a
position around the interface B2 than at the flange portion
120, and the pressure of the resin increases at this narrow
position upon molding to thereby restrain an occurrence of

sink.

Further, 1n this embodiment, since the incident-side surface
121 as a positioning portion 1s provided at the flange portion
120, which 1s greater 1n thickness in the optical axis direction
than the interface B1, B2 between the lens portion 110 and the
flange portion 120 and thus has higher strength, deformation
of the scanning lens 100 can be restrained when the scanning
lens 100 1s attached to the frame 10.

Further, since the scanning lens 100 1s configured such that
the edge line EL defined by the first surface 123 and the
second surface 124 curves outward in the main scanning
direction to form an outwardly protruding curve line, the
corner portion formed by the flange portion 120 and the rib
portion 130 1s not angular, so that the cross-sectional shape of
the scanning lens 100 changes gradually 1n the main scanning,
direction at a position around the corner portion. This makes
it possible to improve the liquidity of resin at the position
around the corner portion defined between the flange portion
120 and the r1b portion 130 upon molding the scanming lens
100. As a result, impertect molding of the scanning lens 100
can be restrained.

Further, since the first surface 123 of the flange portion 120
and the third surface 132 of the rib portion 130 are flush with
cach other without creating a stepped portion therebetween,
the liquidity of resin flowing from the rib portion 130 to the
flange portion 120 can be improved. As a result, imperfect
molding of the scanning lens 100 can be further restrained.

Further, since the flange portion 120 provided with the gate
portion G has the edge line EL. which curves outward as
described above, the liquidity of resin can be stabilized upon
molding the scanning lens 100. When the resin 1s mjected
through the gate, the pressure of the resin increases at a
position around the flange portion 120 having the gate portion
G and thus flow turbulence 1s likely to occur at a position
around the corner portion between the flange portion 120 and
the rib portion 130. However, according to the scanming lens
100 in this embodiment, the cross-sectional shape of the
scanning lens 100 changes gradually at the position around
the corner portion between the flange portion 120 and the rib
portion 130, so that the flow turbulence 1s not likely to occur.

On the other hand, since the flange portion 120 remote
from the gate portion G has the edge line ELL which curves
outward as described above, the resin 1njected through the
gate can flow smoothly toward the longitudinal end 102
located opposite to the gate portion G. The pressure of
injected resin lowers at a position around the flange portion
120 remote from the gate portion G, and thus the resin does
not flow as smooth as it flows through the flange portion 120
having the gate portion G. However, according to the scan-
ning lens 100 in this embodiment, the cross-sectional shape of
the scanning lens 100 changes gradually at the position
around the corner portion between the flange portion 120 and
the rib portion 130, so that the pressure of the injected resin 1s
unlikely to decrease abruptly at the flange portion 120 remote
from the gate portion G.
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Further, in the flange portions 120 provided at both sides of

the lens portion 110, each of the edge lines EL curves outward
as described above. Accordingly, the resin mjected through
the gate can flow smoothly in the main scanning direction of
the entire scanning lens 100.
Although an illustrative embodiment of the present inven-
tion have been described 1n detail, the present invention 1s not
limited to this specific embodiment. It 1s to be understood that
various changes and modifications, such as those described
below, may be made without departing from the scope of the
appended claims.

In the above embodiment, the first protrusion 140 1s located
at a position overlapping both the interface B2 between the
lens portion 110 and the flange portion 120 as well as the
recess portion 103 formed by the lens portion 110 and the
flange portion 120. However, the present ivention 1s not
limited to this specific configuration. For example, the first
protrusion may be located at a position overlapping only the
interface between the lens portion and the flange portion.

In the above embodiment, the first protrusion 140 located
at a position overlapping the interface between the lens por-
tion 110 and the flange portion 120 1s provided only at one of
the two longitudinal end of the scanning lens 100 located in
the main scanning direction. However, the present invention
1s not limited to this specific configuration. For example, the
first protrusion according to the invention may be formed at
both longitudinal ends of the scanning lens 100. To be more
specific, the scanning lens 100 according to the above
embodiment may be modified such that the third protrusion
160 15 located at a position overlapping the interface B1.

In the above embodiment, the second protrusion 150 1s
provided opposite to the first protrusion 140. However, the
present invention 1s not limited to this specific configuration.
For example, the second protrusion may not be provided.

Specific configurations of the protrusions 140, 150, 160,
170 are not limited to those described 1n the above embodi-
ment. For example, each protrusion may be shaped as a cyl-
inder or a semi-cylinder.

In the above embodiment, the incident-side surface 121 of
the tlange portion 120 functions as a positioning portion for
positioning the scanning lens 100 1n the optical axis direction
with respect to the frame 10. However, the present invention
1s not limited to this specific configuration. For example, the
first surtace 123 that 1s a surface orthogonal to the optical axis
direction may function as a positioning portion. In this way,
since the scanning lens has a positioning portion, the assem-
bly of the scanning lens with the frame of the optical scanner
can be performed with ease. Further, the scanning lens can be
simplified as compared to the configuration in which a posi-
tioning portion 1s provided separately from the incident-side
surface 121 or the first surface 123.

In the above embodiment, a pair of flange portions 120 are
provided at both longitudinal ends 111, 112 of the lens por-
tion 110. However, the present invention 1s not limited to this
specific configuration. For example, one flange portion 120
may be provided at one longitudinal end of the lens portion. In
the case 1n which the flange portion 1s provided at one longi-
tudinal end of the lens portion, the gate portion may be formed
at the longitudinal end where the tlange portion 1s provided or
at the longitudinal end where the flange portion 1s not pro-
vided.

Specific configuration of the rib portion 130 1s not limited
to that described 1n the above embodiment. For example, as
viewed from the sub-scanning direction, the rib portion may
completely cover the lens portion and the flange portions.
Further, 1n the above embodiment, a pair of rib portions 130
are formed at both sides of the lens portion 110 and the flange
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portions 120, which are located opposite to each other in the
sub-scanning direction (1.e., on both sides of the scanning lens
100 in the sub-scanning direction). However, the present
invention 1s not limited to this specific configuration, and one
rib portion may be formed on one side of the scanning lens
100 in the sub-scanning direction at a position around the
interface between the lens portion and the flange portion. As
an alternative, the scanning lens may not include arib portion.

Specific configurations of the lens portion 110 and the
flange portions 120 are not limited to those described in the
above embodiment. For example, the first surface of the
flange portion may be a curved surface.

In the above embodiment, the scanning lens 100 has the
parting line PL extending in the main scanning direction and
provided in the vicinity of the center of the lens portion 110 as
viewed 1n the optical axis direction. However, the present
invention 1s not limited to this specific configuration. Accord-
ing to the mvention, the parting line may be formed at any
position of the scanming lens 100; for example, the scanming,
lens may have a parting line at one end of the lens portion 1n
the optical axis direction.

Further, 1in the above embodiment, the polygon mirror 5
includes four mirror surfaces 5A. However, the present inven-
tion 1s not limited to this specific configuration, and the poly-
gon mirror 3 may include six mirror surfaces. Further, the
polygon mirror 5 1s exemplified in the above embodiment as
an example of the light deflector. However, the present inven-
tion 1s not limited to this specific embodiment, and the light
deflector may be a vibrating mirror having a reflecting surface
which vibrates to deflect light. Further, 1n the above embodi-
ment, the semiconductor laser 2 1s exemplified as the light
source. However, the present invention is not limited to this
specific configuration, and any known devices other than the
semiconductor laser may be used as the light source.

What 1s claimed 1s:

1. A scanming lens molded of resin comprising:

a lens portion having an elongated shape extending longi-
tudinally 1n a main scanning direction and having first
and second longitudinal ends located opposite to and
away from each other in a longitudinal direction of the
lens portion; and

a tlange portion extending outward in the main scanming,
direction from the first longitudinal end of the lens por-
tion,

wherein the scanning lens has first and second sides located
opposite to and away from each other in a sub-scanning
direction, and a first protrusion 1s provided on the first
side to protrude outward 1n the sub-scanning direction,

wherein the flange portion protrudes farther beyond the
first longitudinal end in an optical axis direction of the
lens portion,

wherein the scanning lens has a narrow portion, and
wherein a length of the lens portion 1n the optical axis
direction becomes gradually smaller toward the narrow
portion at the first longitudinal end, and a length of the
flange portion in the optical axis direction becomes
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gradually smaller toward the narrow portion at an end of
the flange portion closer to the first longitudinal end, and

wherein as viewed from the sub-scanning direction, the
first protrusion 1s located at a position overlapping the
narrow portion.

2. The scanning lens according to claim 1, wherein a thick-
ness of the lens portion 1n the optical axis direction 1s greater
at a center portion of the lens portion than at the first longi-
tudinal end.

3. The scanming lens according to claim 1, further compris-
ing a rib portion formed on at least one side of the narrow
portion 1n the sub-scanming direction and extending in the
main scannmng direction,

wherein the rib portion protrudes 1n the optical axis direc-

tion beyond the narrow portion.

4. The scanning lens according to claim 1, wherein the
scanning lens has both ends located opposite to and away
from each other in the main scanning direction, and a gate
portion corresponding to a gate ol a mold 1s formed at one of
the both ends of the scanning lens remote from the first
protrusion.

5. The scanming lens according to claim 1, wherein a sec-
ond protrusion 1s formed on the second side of the scanning
lens such that as viewed from the sub-scanming direction, the
second protrusion protrudes outward in the sub-scanning
direction from the position overlapping the narrow portion.

6. The scanning lens according to claim 5, wherein the first
protrusion and the second protrusion are located symmetri-
cally with respect to the narrow portion.

7. The scanning lens according to claim 1, further compris-
ing a parting line extending in the main scanmng direction,

wherein the first protrusion 1s shaped such that a width

thereol in the main scanming direction becomes gradu-
ally smaller with distance from the parting line 1n the
optical axis direction.

8. The scanning lens according to claim 1, wherein the first
protrusion has a first positioning portion configured to be
brought into contact with a frame to which the scanning lens
1s to be attached, the first positioning portion being used for
positioning the scanning lens 1n the sub-scanning direction
with respect to the frame.

9. The scanning lens according to claim 8, further compris-
ing a second positioning portion provided outside the first
protrusion in the main scanning direction and configured to
be brought into contact with the frame and to be used for
positioning the scanning lens 1n the optical axis direction with
respect to the frame.

10. An optical scanner comprising:

a light source configured to emit light;

a light detlector configured to deflect light from the light

SOUrCe;

the scanning lens of claim 9; and

the frame,

wherein the frame includes a contacting portion configured

to contact the first positioning portion.
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